MicroRNA Let-7 regulates molting and metamorphosis in the silkworm, Bombyx mori.
MicroRNAs (miRNAs) are a class of endogenous, non-coding, regulatory RNA molecules that post-transcriptionally regulate gene expression by binding to the 3'UTRs of mRNA targets and thus cause their degradation or translational inhibition. In insects, important roles of miRNAs in various biological processes have been demonstrated in Drosophila melanogaster. However, biological roles of miRNAs are barely unveiled in the majority of insect species due to limited genetic tools. In the present study, we introduce the transgenic miRNA sponge (miR-SP) technology combining with the binary GAL4/UAS system in the domesticated silkworm, Bombyx mori, to exploit the biological function of an evolutionally conserved miRNA, let-7. We successfully established transgenic silkworm lines in which a miRNA sponge construct targeting BmLet-7 seed region was expressed in a ubiquitous manner directed by A3-GAL4 driver. Transgenic animals showed decreased expression of BmLet-7, leading to developmental arrestment during the larval-larval and larval-pupal transition. Simultaneously, expression levels of the predicted BmLet-7 target genes, FTZ-F1 and Eip74EF (E74), key regulatory factors in the ecdysone pathway, were elevated in transgenic animals. The current study is the first report on application of the transgenic miR-SP technology in non-drosophilid insects, which will not only contribute to better understanding of let-7 biological roles, but also greatly facilitate future miRNA functional analysis in insects.